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Commanding Off*cér U. 8. Naval Ammunitiocn Depct, Crane, Indiana
Netional Aeronautics and Space Administration, Goddard Space
Flight Center, Electrochemical Power Sources Section (716.2),
Space Power Technology Branch, Greenbelt, Maryland 20771

Subj:' Monthly Progress Réport on National Aeronautics and Space
©  Administration Space Cell Test Program; submission of

“Enel: ¢ (1) Monthly Progrens Report as of 31 January 1966 (3 copies)

1. The progress report for National Aeronautics and Space Administration
purchase order Wll 2523 on the space cell test program is submitted as

enclosure (1)

E. R. PETTEBONE

V. YEAGER
By direction

Copy to:

NASA (Mr. Ernst M. Cohn, RNW), Washington, D. C. 205&6

NASA (Mr. Emil Hymowitz, 672), Greenbelt, Maryland 20771

NASA, Scientific and Technical ;gformation Facility (NASA REP RQT-20238)
Bethesda, Maryland 2001k =% #W*““kum,

Scientific Information Officer, Defence Research Staff, British Embassy

(Wing Commander Cherry), 3100 Magsachusetts Ave. NW, Washington, D. C. 20008
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1 failure analysis results are cumulative. Total pack Tellures are
choun on peges 8 +hroneh 305 parttal pack failures on pages 40 through
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eters:

'ngraliéyﬂlingvProgram:

e . : y S
z . “Ambient Tewperature:r = I

% ¢ - 0.03 voltsgper cell at 0° C.

i+

0.03 volts per cell at 25° C.

+

(-
”

2

= 5.03 vﬁiégupv: rell at

Discharge:

] R = N - N
4. 17 percent and 2% percent at z.
.z arcent and 40 peroen L. .
; R, oy P T, B N TR A
Ge Zoooypercent and 2 percent at 4 SN

Chelooar o orviis:

. i pereent at 2°5° C and 4+ (.
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(h) Grait; 'nhm :
(a) 6O minutes--30-minute discharge and 60-minute charge.
(b) 3 hours--30-minute discharge and 150-minute charge.
(c) 24 hours--l-hour discharge and 23-hour charge.
b. Nimbus Packs:
(1) Amblent T=mperature:
{a) 0° C.
(b) 25° ¢.
(c) Lo° c.

QZ) Voltage limit per rack on charge: 1.49 i 0.03 volts per cell

at each temperature.

3) ) Depth of ‘Discharge:

(a) 15 percent and 25 percent at 0° 2.
(b) 2% percent and 40 percent at 2°° C.
,(c) 1‘3 'oercent e.nd 25 percent at 40° C.

\J)"“tﬁ**‘*hm!f 90-minutes~-30-minute discharge and 60-minute charge.

H
A

c., Silverechmigm»Packs:
(1) Ambient Tenrperaturenﬁ
(2} 90-minute orbit:

e

(1) -2 ¢

et - ~ e R

L e S oy
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(2) Voltage 1lim

fa’ G-ty

B

(v) 2h-hour

ite per pack on charge:

2 oorbit:

53 £ 0,03 volts per cell a* O°

0.3% wvolits per cell an

N e L T T N
PRSIV o TelITOT LY e

orbit:

(1) 20 percent and 50 percemt at 0’ C.
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d. Silver-Zine Pac
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(1) Ambient Temperature; 25
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age 11 it !
by the third electrode voltage; 40O millivolts at all ‘emper=s

L °
e. Third Electrode Packs (Gulton):
(1) Ambient Temperatures:
(a) 0° C.
(v) 25° c.
(c) 4o° C.

(2) Voltage limits per pack on charge: None. Limit is comtrolled
by the third electrode voltage:

(a) 150 millivolts at O° C.

4
\

~—~—

el ToNE T I I I RN ) c
v Mear i vOoa J e

c

(c) 300 millivolts at 40° C.
(3) Depth of Discharge:
(a) 25 percent and 40 percent at 0° C.
{p) 25 percent and 40 percent at 25° C.
(¢) 15 percent and 25 percent at LO° ¢.
(4) orbit Time: 30 minutes--30-minute discharge and 60-minute charge.
f. Third Eleetreaéfﬁéeks {General Electrie):
(1) Ambient Temperatures:
(a) O° C.
(o) 25° <.
(2) Voit: %

mit per pack on charge: None. Lim s controlled
4 4
1%

CUres.

(3 “er . of Macharge:
{a) 25 percent and 4O percent at »° Q.
(b} 25 rercent and 4O percent at 2-° C.

(c) 15 percent and 25 percent at 43 7.

(4) Truit Time: 90 minutes--:0-minute dlischurse =nd oO-minute charge.




L g. Stabistor Packs:

1 {1) Arbilen® Temperatures:

(2) Voltage 1limits per pack on charge: None. 4sbistor controls
cell voltage.

£
o

- o N s . .
PRI O drsliare

R

27 percent and 40 percent at -20° 2.

~~
o

o'

25 percent and 40 percemt at 0° C.

—~ —
(¢

25 percent and 40 percent at 25° .

"
oy
S’

15 percent and 25 parcent at 40° C.
(L) Crbis Times o€ minutes--30-minute disciarge nnd OD-minute charge.

h. Coulometer Packs:

4

¢

1) Ambient Temperature: 29

{
(2) Voltage 1limit per pack on charge: Nome. Coulometer controls
cell voltage.

by Goddard pace gkt Center.

/ H p : . SN - Ly
Y 40 peveent for 10 cells (Gulton -.o bl )e-—coulometer buile
by General ~leotiie
v G ral “leztiie.
A0-minute Tlgot e on3 oo =
2
.
fal
2.
(£ Veis ner pacxk on charse: None.  Fact o ocvelsd fnoche

partially disen



(3) Depth of Discharge: LO percent at 25° C.
(LY "rrzs Tme: 90 minutes--30-minute dischar.-e and 0-minube charce.

* "idg tope of eyeling starts with the cells n a comrletely iig-
charged condition. Each cyele consists of a uh&rge 0l 02 percent of Lhe
cell's rated capacity Ym.lowed by a discharge of 40 T‘c"r'cn+ of the cell's
rated cupncity. Upon completlon of each f1fth cycle, the cells are dis-
chiarged threocugh a resistor for 90 minutes to return Lt e cells to the

completely discharged condition for the stert of the neit sequence of rive
cyeles. In thls marner, the cells operate below the 1.0 rercent charged
gtate mieh o tihe time thereby preventing overcharcing ané buildup of

excessive gas pressure.

8. Under ncrmal operation, complete dats is scheduled to be recorded
every 32 =yclesg on tie G0-minute and 3-hour packs. On the Zh-nour packs,
complete data 1is taken every eight cycles.

b. The attached data sheets give end of discharge and end of charge
voltage readings for each cell on each cycle recorded.

Moo e, T o .
. 'L..\itps‘.k‘. WY LeBLER

eech pack was glven a capacl
) . This check consist=2d of = a. i:
=% d1gcharge to 1.0 vols vper cell
each pack was dischurge’d Jmmadiins
! emlar charge perlod, at the ¢ Z rate
11 averave. The Da"k was then recharged at the ¢/ 10 v ;
and discharged at the c/2 rate to 1.0 vclt per cell uverage. The pack was
then recharged at the c¢/10 rate for 48 hours, voltage limited to the cycle
limits. Data of capacity tests is tabulated on pages -2 through 61.
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LIFE CYCLE TESTS

1. Status o. Cycling Program: The cycling program has included cells
from the following manufacturers: General Electric Company (G.E.)

’ .
Gould-National Batteries, Tnc. (Gould), Sonotone Corporation (Sonotone), {
Yardney Flectric Corporation (Yardney), Gulton Industries, Inc. (Gulton) :
and Delco-Remy (Delco). i

TOTAL NUMBER OF PACKS IN PROGRAM: 163

Total Number of Packs Cells Failed*
Cycled Since Last Totael To

To Date Cycling Failed Report Date
NICKEL CADMIUM (10-cell packs)
G.%. 3.0 a.h. 12 L4 3 2 52
Gould 3.5 a.h. 12 L 8 0 60
Sonotone 5.0 s=.h, 1e 7 5 1 42
Sulton 6.0 a.h. 1 2 10 1 &
TYNAL L3 17 31 L 220

NICKEL 2 0MTUM { 5-cell pecks)

Zonotone 2.C a.h. 5 9 0 0 1
sonotone 5.0 &b, SOARIGTOW - [ 1 3 8
GoFe 5.0 =m.%. MBI 5 £ 0 S 0
C.E. 12 =i, e 7 S 9] 22
GoM. 10w, e Iy By D 0 2
Gulton 2.0 gt 2 b . O 2 0
Sulton 4.0 =, " & 0 o) 2
Gulten ©.0 =,y . UHRUS £ . & 3 1
Sulton S.L AL . “ > ° G 0
Gulton 6.0 &.h. , ki 2 1 G 3
Talean L0 T v 3 ~ 3 O 1 g
TaTom om0 wl o ant, 7, " 2 E
Lo g ' - y 9

B o3 2

: 3o b £

3 . L 20
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1
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4
3




